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tf^gEfflS' ^LTll^2 2tC^<b;ft,£ 0 — 

&KtoMMim»9Lmmnmw. 2 0 a>&4BfsKfc*»B* 2 

1' t*Lt«*B2 2KLi£f>ix5 0 iB^»2 2-Ctt, 

2 6 <t * ^^Of^T*^ * 10 

2 2 afcJ: tUBBEStbS. B*i»**»iTcifC»iki-S 
fCSIn^ tt:ISS#2 2 a K*j-LTC<7>jE£-§i] 

[0120] r 0 btil^ft 2 2 a> fe H^^SJ^t*?s 
[0121] r cdi^ 3 td^-r^ffi^^tc ctn^s fRttefc 20 

wJBWMtSS B 6 Id J; <9 ItmM 2 ic^-f 5«t5icl 
TV^5©-C, «tt5kfMhK2 6*«©***«B7 (IE 
1) <©E«*:4f»i-Sri:*s-e#a 0 

[0122] ±seufc»K»iBT?r±aB#^ci:o sn 
[0123] m 7 Ytmikmwmw. i^x^y ti 3 30 

[0 12 4] H7©8tirtlt S*tti:iiH3i:^t 
MKKttirlR] fcy£L**fcffiir:^5<Z>BER 
3ft««WSnS. *feEE3H8S2^#^c«tt3SB3 6fc<h;i 

[0 12 5] J^TIH7tC^-r3i>v>^r2 yhn- 7 8^0 40 

m^^^xm 8 ic/Tt7P — ^"ir — h loo 

[0 12 6] ^fxyi/ynyFn-y 8T*te, 

y^yho^78 d»e>nilK»«MJffittB 2 0 K*t 

oTmftCO^PSStS ffiStaEP (kg/cm2) ) 
S:»»tSriiS-C#5 (^7^201)0 so 



16 

[0.1 2 7] ofi:: 5 tt»»S*itxyv?yi^a 

2 6(7>*ek«j)RWw#-r5a^«^) ^.ttfgs**^ 

JHTci#KaS*i5. B«#^c»JBTci©»ai*fettB 

9 -eta 91 l fc o <t m« x &> z> <d xm. m num-t 5 e 
[0128] ::t- ra«R*D*j ^ttSifM^T 

^c#JHTcilcll8»36S#^ci-sic+»**j g*S«r 

&>3 0 ^Q*mmmx\±BmmxmmTci&mz& 

[0 12 9] &K«|«2 6OIS»J!)Dl(0)Hii*ftttO 
[0 13 0] t^Hl Otc^i-J: 9ICH9 tmWc 

[0131] gll 0fC^oV>THI$*»i^^v ? >'^ tf— KN 

5o #7^bl, b2, b3, b4. b5, b 6 

XhZ> 0 b 1 ^litttt Lttt) / >4< 457^ > 
T'fc^ bl^f>b2^ b2^^,b3^ b3^bb 
4—, b4^?)b5^ b5^bb6^tTt5gi^ 

[0 13 2] iotxy^t - KN, ¥*&#SWEP 
ic^r/S-T 5 7^^b "C @ «»ADfi:*s*i6 

Uf7^2 0 2) 0 

[0 13 3] of icxy^yay h u-7 8d^»l» 
nyhP-79^LT, ±R*«>&*tfe*«»*»»J 

9 tt±B i «aSAD*C0«*t#^c»#jaK«jK 2 6^xy 
v ; ^lcojE^2^tc^^tL^ e t Sfca-friK 2 2 OH 
i#2 2aC^tT»M^^t6o :©fcfel^ 
^2 2^bISl ; 2 3, Jj»5»*l*fiB6^^LT±fB** 
^>tLfcg^^Dfi:0*^^J^ J K2 6^xy^yiojl 
Sl^2rt^«if&$tt5 Ufs//2 0 3) 0 

[0134] ofCxy^y^y ^-781^7^^ 
teM&ft-tr 4 b At) S tt/c ^ v ^S^tiiif # 
SrR^.i&^ (^77^2 0 4) , Z<D&ft£fttz? 
*fimt±K.x J ry72 0 2 XW& $ ttfc g«#^c«Fffl 
Tci fcSrSftJt«-fSo 

[0 13 5] ^LTmaE^)^ 7^^^@gf^ 



(10) 



2000-213444 



17 



18 



[0 13 6] 1 Oftilftig^B^te. 

1SLT Iff^^rSfeS^ ^ t>"C# 5 0 1 

[mil mi \znmm<Dmj&&\*^irmx~hz>o 6 

[g]3] |g]3fi(lll(7)^^cco^?f^J^r^-rig!T*fc5e 8 

[IH4] Bl4tt8cltKi6»o«fifc«ySr^i-|g-C*>S. 9 

[H 5 ] HI 5 ttHlft^«8<O^S^a«RJE£;«rtt^*r Sia 1 2 

-e*>6o 1 3 

[g| 6 ] H 6 1*0 l i:/TtiiTlT^ii^f^Wo^ l 4 



[El 8] H8ttia7Jc:^i-JS«-Ctf*>ix6*^c*J»<o^ 

[Hi 01 Ell OH^WiWJKRttK^*^^^^ 
[^#(£>t&^] 



MHBMMKB 
ekjfil^:/ h^7 



l] 



86] 




34 



[02] 



H«t*88«Tcl*a 

I 



V-1 02 



E 



| TCifcTCf OXl/Wtt t^ 105 

r 



07 



28~J. 



15^ 



? 



—r~ 

JO 



7- 



7 f ttR* 



34 



27 



SJBUWHSfl 




10 



1 Typs-? I ^Vf****^ 



(11) 



%rm2 000-213444 



[13] 



ims] 




22a 



30 34 



i ? , 

"Hi 



2S«B- 




Ii4] 



T 



iJcKllQBMKii 



U-202 



3 



203 



U-205 



12ttB3c*S 



24 &SM» 



35 fc-* 



16 aUftg jgttgg 



25 

- 27 fttfefaftttRg 




3 x>>>>aa»*^ 



14 5fcMMfia*V*^ 
9 3fc*8=a>hn-^ 



31 l>¥i.l*-*/W7 



, \ 32 Xhy^tW^-^" 



~34 




(12) 



<&ffl 2000-21 3444 



17] 



.ma ,6 h U»«BSIHW» 



|Bt»«3>H]-|}* 7J-i 6{£3t£fiE#fit»E« 




en ys! — , 21' 



T 




[EI i o] 




8; 



:7u > i?<OWt% 

(72)^P^# ^ «tt F^-A(#%) 3G022 AAOO AA01 FAOO FA06 GAOO 

#&JI|*¥Sm^B1200 #**tfc/M&« GA01 GA05 GA07 GA09 GA11 

ffiJfWWJfrt GA13 

3G092 AA01 AA02 AA06 AB15 BA08 

FAOO HA05Z HC05Z HE01Z 
HE03Z HE08Z 



Searching PAJ 



1/2 s<— v 

6r took US 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2000-21 3444 

(43)Date of publication of application : 02.08.2000 



(51)Int.CI. F02P 5/15 

F02D 21/06 
F02M 27/02 
F02M 33/00 



(21) Application number : 11-017165 (71 Applicant : KOMATSU LTD 

(22) Date of filing : 26.01 .1 999 (72)Inventor : WAKAMOTO KOTARO 

YAMAGUCHI HIROMASA 
MUROTANI TAISUKE 



(54) IGNITION TIMING CONTROL DEVICE AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an early self 
ignition in a lean premix self ignition system by supplying 
a required amount of a ignition inhibition material to 
engine in accordance with an operating condition of 
engine and igniting fuel at a desired ignition timing. 
SOLUTION: A part of fuel is reformed into an ignition 
inhibition material (aldehydes) by reforming means 1 2. 
The reformed ignition inhibition material is made to be 
liquid and stored in storing means 14. The liquid ignition 
inhibition material required for igniting the fuel at a 
desired ignition timing is supplied inside a compression 
chamber 2 of engine 1 by supply means 18, 17, 19, and 7 
together with unreformed fuel. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ignition stage control unit of the engine which controls the ignition stage of the engine 
which supplies air and a fuel in engine compression space, and burns by lighting said fuel at the ignition 
stage of the request which compressed these air and the gaseous mixture of a fuel A reforming means to 
reform said some of fuels to an ignition inhibitor, and a storage means to make liquefied said ignition 
inhibitor by which reforming was carried out, and to store it, The ignition stage control unit of the engine 
equipped with a supply means to supply the liquefied ignition inhibitor of a complement in said compression 
space with an unmodified fuel since a fuel is lit at the ignition stage of said request. 

[Claim 2] It is the ignition stage control unit of the engine according to claim 1 which is what said reforming 
means generates the aldehydes and water as an ignition inhibitor by carrying out partial oxidation of the 
hydrocarbon of a fuel, and makes an ignition inhibitor liquefied and stores it because said storage means 
dissolves said aldehydes in the water obtained with said reforming means. 

[Claim 3] In the ignition stage control approach of the engine which controls the ignition stage of the engine 
which supplies air and a fuel in engine compression space, and burns by lighting said fuel at the ignition 
stage of the request which compressed these air and the gaseous mixture of a fuel The reforming stroke 
which reforms said some of fuels to an ignition inhibitor, and the storage stroke which makes liquefied said 
ignition inhibitor by which reforming was carried out, and stores it, The ignition stage control approach of 
the engine equipped with the supply stroke which supplies the liquefied ignition inhibitor of a complement 
in said compression space with an unmodified fuel since a fuel is lit at the ignition stage of said request. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention supplies air and a fuel in engine compression space, and relates to the 
engine ignition stage control unit and the engine control approach which control the ignition stage of the 
engine especially about engines, such as a diesel power plant which burns by lighting a fuel at the stage of 
the request which compressed these air and the gaseous mixture of a fuel. 
[0002] 

[Description of the Prior Art] The diesel power plant is excellent in thermal efficiency as compared with the 
gasoline engine, and has an advantage, such as bearing a severe condition (heavy load continuous running). 
However, there is also a disadvantageous point that exhaust air — a gasoline engine is discharged for 
nitrogen oxides NOx about 2 to 3 times, or soot (particle-like excretions) is discharged -- is not pure, and 
desirable in environment at one side etc. 

[0003] Then, this invention persons are continuing research about the approach of defecating exhaust air, 
maintaining thermal efficiency. 

[0004] Combustion of the conventional diesel power plant makes a fuel inject here in the elevated- 
temperature air compressed with the piston, and a fuel is burned (conventional combustion system). 
However, if a combustion system is adopted conventionally [ this ], as combustion temperature becomes 
high locally and being mentioned above within the cylinder, NOx will occur in large quantities. Moreover, 
as air was insufficient and mentioned above locally within the cylinder, soot will be generated in large 
quantities. These problems were coped with by making injection of a fuel into high pressure conventionally 
here. However, it became clear that there is a limitation in the approach by high-pressure-izing of this fuel 
injection. 

[0005] Then, the combustion methods following in recent years are considered. 

[0006] That is, a fuel is made to inhale in a cylinder with air so that the ratio of the fuel to air may decrease 
comparatively before the compression with a piston (while the piston is located near a bottom dead point). 
Thin premixed air is formed in a cylinder of this. Premixed air is compressed with a piston after that, and the 
temperature in a cylinder is raised. And when gaseous mixture exceeds the ignition critical condition which 
becomes settled with each parameter, such as temperature, a fuel will carry out self-ignition over the 
compression space (combustion chamber) whole region in a cylinder. In addition, this combustion system is 
called a "thin premixing autohesion fire method" on these specifications. 

[0007] Since homogeneity can be made to mix a fuel with air beforehand when adopting the above- 
mentioned thin premixing autohesion fire method, a fuel burns in homogeneity throughout the compression 
space in a cylinder (combustion chamber). And the ratio of the fuel to air can be lessened and gaseous 
mixture can be made thin. For this reason, NOx discharged can be lessened. Moreover, since it burns in 
homogeneity, the discharge of soot can be lessened. 

[0008] However, when adopting this thin premixing autohesion fire method, autohesion fire was carried out 
to the early stage in front of a compression top dead center, combustion became unusual, knocking occurred 
and it became clear by this invention persons that this causes aggravation of an engine's thermal efficiency 
and the engine's itself damage. And it became clear that the range of the optimal ignition stage to cause the 
combustion stabilized without becoming unusual combustion is also very narrow. 
[0009] Therefore, the ignition stage control which can light a fuel correctly is needed at a very narrow 
ignition stage, without raising early autohesion fire. 

[0010] Then, it is possible to apply the conventional method of preventing engine early autohesion fire. As 
one of the conventional approaches of the early autohesion fire prevention, there is a method of "Reforming 
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the hydrocarbon used as a fuel itself to what cannot burn easily." 

[001 1] About the approach by this reforming, depolymerize of the hydrocarbon used as a fuel is carried out 
according to cracking, and the approach of supplying the reformed gas which carried out depolymerize to an 
internal combustion engine, and controlling autohesion fire is proposed. 

[0012] There are some which were carried by the Patent Publication Heisei No. 507956 [ six to ] official 
report as this kind of a technique. 

[0013] By cracking a fuel catalytically according to a catalyst, carrying out cracking to a gas product with 
the short chain of 3-5 with a carbon number, and supplying this to a gas turbine, the ignitionability of a fuel 
is reduced and invention of preventing a fuel being lit into time amount until a fuel is fully mixed with the 
compressed air is indicated by this official report. 

[0014] In invention given [ this ] in an official report, the frequency of steady operation is high and it is 
aimed at the gas turbine without the need of controlling a product addition according to a service condition. 
[0015] However, when targeted at the engine with which it is used for the application of migration 
machines, such as an automobile, an inside, a small generator, etc., etc., and a service condition is sharply 
changed like a diesel power plant or a gasoline engine in this invention, it is necessary to control a product 
addition finely according to a service condition. 

[0016] That is, in reforming by catalytic cracking, the time delay of a chemical reaction is far large 
compared with engine operation fluctuation. For this reason, it is impossible to control a reformer according 
to an engine service condition as a matter of fact. That is, it is difficult to realize the control system to which 
a reaction condition is changed according to an engine service condition with a reforming reactor, and the 
amount of generation of a gas product is changed. 

[0017] Then, the configuration which once stores the reforming matter slack gas product in the middle of a 
reformer and an engine combustion chamber, and adds an initial complement to a combustion chamber side 
according to a service condition is needed. 

[001 8] However, if it is going to constitute so that a gas product may be stored in the container of constant 
volume as a buffer, the problem that fluctuation of an accumulated dose leads to fluctuation of container 
internal pressure will occur. That is, fluctuation of an accumulated dose will lead to the pressure fluctuation 
of a reforming reactor. For this reason, there is a possibility that the stable reforming actuation may become 
impossible. 

[0019] When it is going to constitute so that only an initial complement may add the gas product 
furthermore accumulated, the control which takes out the gas of a complement with a sufficient precision 
from the pressure source to change is needed. In this case, the control whose pressure is regulated with a 
pressure regulator, and the control which uses a mass-type quantity-of-gas-flow detector is needed. 
[0020] When the control whose pressure is regulated with the former pressure regulator is adopted, it is 
necessary to hold a container pressure beyond a predetermined value, and it is necessary to also heighten the 
pressure of a reforming machine etc. according to it. It is difficult to realize this. Moreover, when the control 
which uses a latter mass-type quantity-of-gas-flow detector is adopted, while causing high cost, the problem 
that it cannot be coped with when the presentation of a product is changed occurs. 

[0021] Moreover, in JP, 8-509043 ,A, distillation and cracking generate the gas product of low molecular 
weight from fuel oil, and invention of reducing a lot of HC (hydrocarbon) excretions generated by supplying 
this at the time of engine starting at the time of engine starting is indicated. 

[0022] However, invention given [ this ] in an official report assumes adding the reforming matter slack gas 
product of a constant rate to a fuel at the time of engine starting, and does not assume controlling an addition 
according to an engine service condition. When adding a complement according to an engine service 
condition and it is going to apply this invention, the problem same with having described the above- 
mentioned Patent Publication Heisei No. 507956 [ six to ] official report will invite. 

[0023] Some fuels are reformed, gas aldehydes are generated, with a fuel, only small quantity adds this in 
the cylinder of a gasoline engine by alternative pathway, JP,49-105025,A is supplied, and invention of 
raising the flame propagation rate in a combustion chamber is indicated further again. 
[0024] However, it assumes that only a constant rate adds a gas reforming object to a fuel like invention 
given in an official report which also mentioned above invention given [ this ] in an official report, and does 
not assume controlling an addition according to an engine service condition. When adding a complement 
according to an engine service condition and it is going to apply this invention, the problem same with 
having described the above-mentioned Patent Publication Heisei No. 507956 [ six to ] official report will 
invite. 

[0025] As mentioned above, the gas reforming matter is once stored and it is difficult in a Prior art to realize 
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control that only a required addition supplies the stored reforming matter to an engine combustion chamber 
according to a service condition. 

[0026] Even if the gas ignition inhibitor was obtained as reforming matter which this invention is made in 
view of such the actual condition, and controls ignition even if, this ignition inhibitor is lit at a desired 
ignition stage, as only the complement according to an engine service condition can be supplied to an 
engine, and let it be a solution technical problem to prevent the early autohesion fire in a thin premixing 
autohesion fire method. 
[0027] 

[The means for solving a technical problem and an operation, effectiveness] Then, in order that the 1 st 
invention of this invention may attain the above-mentioned solution technical problem, air and a fuel are 
supplied in engine compression space. In the ignition stage control unit of the engine which controls the 
ignition stage of the engine which burns by lighting said fuel at the ignition stage of the request which 
compressed these air and the gaseous mixture of a fuel A reforming means to reform said some of fuels to 
an ignition inhibitor, and a storage means to make liquefied said ignition inhibitor by which reforming was 
carried out, and to store it, Since a fuel is lit at the ignition stage of said request, it is characterized by having 
a supply means to supply the liquefied ignition inhibitor of a complement in said compression space with an 
unmodified fuel. 

[0028] Moreover, in the 2nd invention, in the 1st invention, said reforming means generates the aldehydes 
and water as an ignition inhibitor by carrying out partial oxidation of the hydrocarbon of a fuel, and said 
storage means is characterized by being what makes an ignition inhibitor liquefied and stores it by 
dissolving said aldehydes in the water obtained with said reforming means. 

[0029] Moreover, it sets to the ignition stage control approach of the engine which controls by the 3rd 
invention the ignition stage of the engine which supplies air and a fuel in engine compression space, and 
burns by lighting said fuel at the ignition stage of the request which compressed these air and the gaseous 
mixture of a fuel. The reforming stroke which reforms said some of fuels to an ignition inhibitor, and the 
storage stroke which makes liquefied said ignition inhibitor by which reforming was carried out, and stores 
it, Since a fuel is lit at the ignition stage of said request, it is characterized by having the supply stroke which 
supplies the liquefied ignition inhibitor of a complement in said compression space with an unmodified fuel. 

[0030] If this invention makes this liquefied and it is stored when some fuels are reformed and a gas ignition 
inhibitor (aldehydes) is obtained as reforming matter, it will be made paying attention to the point that the 
control supplied to an engine is stabilized by only the complement according to an engine service condition, 
and it can be performed easily. 

[0031] According to the 1st invention, as shown in drawing 1 and drawing 4 , reforming of some fuels is 
carried out to an ignition inhibitor (aldehydes) by the reforming means 12. And this ignition inhibitor by 
which reforming was carried out is used as the liquefied ignition inhibitor 26, and is stored with the storage 
means 14. 

[0032] And since a fuel is lit at a desired ignition stage, the liquefied ignition inhibitor 26 of only a 
complement is supplied in the compression space 2 of an engine 1 by the supply means 18, 17, 19, and 7 
with an unmodified fuel. 

[0033] If an ignition inhibitor is made liquefied and stored, it will become possible to control the ignition 
inhibitor of the amount for which it stabilizes and asks. Moreover, since it is liquefied, the control system of 
the amount of supply is easily realizable with simple structure using the existing fuel-injection-equipment 7 
grade like an original unmodified fuel (liquid). Moreover, equipment can be built by low cost. Moreover, it 
can be coped with also when the presentation of an ignition inhibitor is changed, since it is liquefied. 
[0034] Consequently, only the complement according to an engine service condition is enabled to be able to 
supply an ignition inhibitor to an engine, and a fuel is lit at a desired ignition stage. Thereby, the early 
autohesion fire in a thin premixing autohesion fire method is prevented. 

[0035] Moreover, if this invention is explained concretely, an ignition inhibitor will be made into aldehydes 
(CH3-CnH2 n-CHO) as shown in drawing 5 . 

[0036] Generally the ignitionability of gaseous mixture (fuel) changes with structures of the hydrocarbon 
which constitutes gaseous mixture (fuel). The gaseous mixture which generally contains many short 
hydrocarbons of chain length has bad ignitionability, and its ignitionability is [ the thing or aromatic 
hydrocarbon which have branching in a chain ] bad. 

[0037] Aldehydes are effective in delaying the ignition stage of gaseous mixture (fuel), and the effectiveness 
of formaldehyde (HCHO) is especially high also in it. 
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[0038] According to the 2nd invention, as shown in drawing 5 , the hydrocarbon (CH3-CnH2 n-CH3) of a 
fuel becomes the aldehydes (CH3-CnH2 n-CHO) and water (H20) as an ignition inhibitor by the partial 
oxidation reaction. And by aldehydes (CH3-CnH2 n-CHO) being dissolved in the water (H20) obtained at 
this reaction, an ignition inhibitor makes it liquefied and is stored. It is easy to dissolve the big formaldehyde 
(HCHO) of aldehydes division ignition depressor effect in water (H20). Therefore, if the steam generated 
by the partial oxidation reaction is made to solidify, it is made a liquid and aldehydes are melted to this, a 
liquefied ignition inhibitor is easily acquirable. 

[0039] Moreover, if this invention is explained concretely, as shown in drawing 5 , the hydrocarbon (CH3- 
CnH2 n-CH3) of a fuel will become the aldehydes (CH3-CnH2 n-CHO) and water (H20) as an ignition 
inhibitor by the partial oxidation reaction. And it separates into the liquefied aldehydes 26 and the gas 
ignition inhibitors (cracking product obtained by side reaction) 25 by aldehydes (CH3-CnH2 n-CHO) being 
dissolved in the water (H20) obtained at this reaction (refer to drawing 4 ). And the liquefied aldehydes 26 
are stored. 

[0040] And as shown in drawing I and drawing 4 , while the liquefied aldehydes 26 are supplied in the 
compression space 2 of an engine 1 via the storage means 14, the gas ignition inhibitor 25 is supplied to the 
direct compression space 2 through engine inlet-pipe 3 grade. 

[0041] That is, since it is difficult for the gas ignition inhibitor 25 to store and to control an addition, 
compression space 2 is supplied as it is, and it burns. Bottom raising of the depressor effect of ignition is 
carried out with the gas ignition inhibitor 25. 

[0042] Remaining controlled parts after bottom raising of the depressor effect of ignition was carried out are 
compensated by controlling the amount of supply of the liquefied aldehydes 26. 

[0043] Moreover, if this invention is explained concretely, as shown in drawing 5 , the hydrocarbon (CH3- 
CnH2 n-CH3) of a fuel will become the aldehydes (CH3-CnH2 n-CHO) and water (H20) as an ignition 
inhibitor by the partial oxidation reaction. And by aldehydes (CH3-CnH2 n-CHO) being dissolved in the 
water (H20) obtained at this reaction, an ignition inhibitor makes it liquefied and is stored. 
[0044] And as shown in drawing 1 and drawing 4 , the liquefied aldehydes 26 and an unmodified fuel are 
supplied to the compression space 2 of an engine 1 via a supply pipe (18 19) different, respectively and 21. 
[0045] As for the liquefied aldehydes 26, water is a principal component and the oil of an unmodified fuel is 
a principal component here. Therefore, it is technically difficult to mix an oil with these water, and for these 
mixing ratios to adjust so that predetermined may become comparatively, and to supply compression space 
2. Since these liquefied aldehydes 26(water) and an unmodified fuel (oil) are separated and it was made to 
supply compression space 2 according to this invention, it becomes possible to adjust both rate easily and to 
supply compression space 2. 

[0046] Moreover, if this invention is explained concretely, as shown in drawing 1 and drawing 6 , the 
ignition stage Tcr will be detected by the ignition stage detection means 4 and 5 (step 104 of drawing 6 ). 
[0047] And the deflection of the desired ignition stage Tci and the detected ignition stage Tcr is supplied in 
the compression space 2 of an engine 1 with a fuel with the liquefied unmodified ignition inhibitor 26 of a 
complement by the supply means 18, 17, 1 9, and 7 being lost (steps 105-107 of drawing 6 ). 
[0048] As a result, according to this invention, precision can improve a fuel self-ignition at a desired 
ignition stage. 

[0049] Moreover, if this invention is explained concretely, as shown in drawing 7 , the ignition inhibitor 26 
of sufficient amount to light with a liquefied fuel will be supplied by supply means 18', and 22, 23 and 6 in 
the compression space 2 of an engine 1 with an unmodified fuel at a desired ignition stage. "A fuel is 
sufficient amount to light to a desired ignition stage 1 ' is an amount which is extent which self-ignition 
generates after a desired ignition stage here. 

[0050] And by the ignition means 36, as shown in drawing 7 and drawing 8 , when a desired ignition stage 
comes, the gaseous mixture in compression space 2 is lit (step 205 of drawing 8 ). 

[0051] As a result, according to this invention, a fuel can be lit certainly at a desired ignition stage (ignition). 

[0052] The 3rd invention permutes invention of the equipment of the 1st invention of the above by invention 
of an approach. 

[0053] In addition, the engine with which this invention is applied is applicable not only to the diesel power 
plant to which a fuel is lit by the heat of compression using the low fuel of the flash point but the gasoline 
engine to which a fuel is lit by jump spark ignition using the high fuel of the flash point. In short, it is 
applicable to the engine with which early autohesion fire may happen in process of compression. 
[0054] 
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[Embodiment of the Invention] The ignition stage control unit of the engine applied to this invention with 
reference to a drawing below and the operation gestalt of an approach are explained. 

[0055] In addition, although the diesel power plant is assumed with this operation gestalt, it is applicable to 
a gasoline engine. That is, if it is engines which supply air and a fuel in engine compression space, and burn 
by lighting a fuel at the stage of the request which compressed these air and the gaseous mixture of a fuel, 
such as an injection type gasoline engine in a cylinder, it is applicable to arbitration. 

[0056] Drawing 1 shows the example of a configuration of the ignition stage control unit of the engine of an 
operation gestalt. 

[0057] As shown in this drawing 1 , namely, the ignition stage control unit of this engine The fuel reforming 
machine 12 which reforms an engine 1 and some fuels and generates the ignition control (reforming) matter 
(aldehydes) greatly, The reforming fuel storage container 14 which makes liquefied the ignition inhibitor by 
which reforming was carried out [ above-mentioned ], and stores it, The engine controller 8 which outputs 
the signal which directs the addition to the unmodified fuel of the reforming matter to the reforming 
machine controller 9 while supervising the operational status of an engine 1 and controlling the supply flow 
rate of an unmodified fuel based on the result, While outputting the control signal which controls a 
reforming reaction in the fuel reforming vessel 12 based on the signal which supervised the amount of 
generation and storage residue of the reforming matter, and was inputted from this monitor result and the 
engine controller 8 The reforming machine controller 9 which outputs the control signal which directs the 
injection quantity (addition) of the reforming matter to the reforming object injection-quantity control unit 
17, The fuel-flow control unit 20 which controls the amount of supply of an unmodified fuel based on the 
control signal outputted from the engine controller 8, It consists of reforming object injection-quantity 
control units 17 which control the amount of supply of the liquid reforming matter of the above based on the 
control signal outputted from the reforming machine controller 9. 

[0058] That is, an engine 1 is arranged free [ sliding ] in a cylinder and a cylinder, and consists of pistons 
which carry out both-way migration of the inside of a cylinder up and down. The cylinder room of the upper 
part of a piston constitutes compression space 2. ** into which, as for compression space 2, gaseous mixture 
is compressed by the piston — it is also — gaseous mixture — it is also the combustion chamber where an 
inner fiiel burns. The exhaust gas after burning within a cylinder is discharged by the open air through an 
exhaust pipe way. In addition, with this operation gestalt, although the recipro engine is assumed, it is 
applicable also to a rotary engine. 

[0059] The inlet pipe 3 which supplies air is formed in the engine 1. Air is supplied in compression space 2 
through this inlet pipe 3. 

[0060] On the other hand, the fuel (CH3-CnH2 n-CH3) of an engine 1 is stored by the fuel tank 10 (refer to 
drawing 5 ). The fuel in a fuel tank 10 is absorbed with the fuel feed pump 33, and is breathed out by the 
injection flow rate control unit 20. From the fuel-flow control unit 20, the fuel of a predetermined flow rate 
is sent to a fuel injection equipment 6 via the fuel charging line 21 . 

[0061] Through an injection nozzle, in the cylinder of an engine 1, a fuel injection equipment 6 injects a 
fuel, and where a fuel is atomized, it supplies it. 

[0062] In this way, from a fuel injection equipment 6, a fuel is supplied in compression space 2 with a 
predetermined ratio to the above-mentioned air. In this way, comparatively thin gaseous mixture is formed 
within compression space 2. 

[0063] In addition, after mixing a fuel with air and forming gaseous mixture before introducing into a 
cylinder, this gaseous mixture may be made to inhale in a cylinder, although air and a fuel are supplied in a 
cylinder through a different supply line and gaseous mixture is formed within a cylinder with this operation 
gestalt. If combustion is performed by the thin premixing autohesion fire method mentioned above in short, 
the method of supply of a fuel and air is arbitrary. 

[0064] With this operation gestalt, the liquefied reforming matter (ignition inhibitors, such as aldehydes) is 
supplied from the reforming object fuel injection equipment 7 in compression space 2 with a predetermined 
ratio to an unmodified fuel. About this, it mentions later. 

[0065] The crank rotation location detection sensor 4 which detects the rotation location (whenever [ crank 
angle ]) of the crankshaft of an engine 1 is formed in the engine 1. The signal which shows whenever [ crank 
angle / which was detected by this crank rotation location detection sensor 4 ] is outputted to the engine 
controller 8. By the engine controller 8, the actual engine speed (engine speed) (r. p.m) N of an engine 1 
calculates based on the serial detection value of the crank rotation location detection sensor 4. 
[0066] The ignition detection sensor 5 which detects that the fuel lit the engine 1 within compression space 
2 is formed. The knock sensor which detects knocking can be used by detecting the specific frequency 
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component of the pressure wave for example, in compression space 2 as an ignition detection sensor 5. 
Moreover, the ion current sensor which detects the ion current which exists in the gaseous mixture in 
compression space 2 can be used. The ignition detecting signal which shows that it was lit from this ignition 
detection sensor 5 is outputted to the engine controller 8. 

[0067] The engine controller 8 reads a detecting signal whenever [ ignition detecting-signal / which was 
inputted from each sensors 5 and 4 /, and crank angle ], and computes whenever [ crank angle / when a fuel 
is actually lit by compression space 2 from these / Tcr ], i.e., a real ignition stage. 

[0068] The fuel in a fuel tank 10 is absorbed with the fuel feed pump 33, and is breathed out by the fuel 
reforming machine 12. 

[0069] The reforming reactor 40 centering on the fuel reforming machine 1 2 is constituted as shown in 
drawing 4 . 

[0070] That is, as shown in this drawing 4 , the reforming reactor 40 is constituted centering on the tank 
which made one the fuel reforming machine 12 and the eliminator 13. 

[0071] A fuel is supplied to the fuel reforming machine 12 of the reforming reactor 40 through piping 34 
from the fuel feed pump 33. The regulator bulb 3 1 and the stop valve 32 are arranged in piping 34. The 
regulator bulb 31 is formed in order to make fuel pressure in piping 34 into 1 constant pressure. Moreover, a 
stop valve 32 is a bulb closed in case playback actuation mentioned later is performed. 
[0072] In this way, the fuel of constant flow is fundamentally sent to the fuel reforming machine 12 except 
the time of playback actuation. 

[0073] Moreover, air is introduced into the fuel reforming machine 12 in order to oxidize a fuel. The boost 
pressure of the compressor attached to the engine 1 as a source 1 1 of air pressure or a turbo supercharger can 
be used. The high-pressure air generated in the source 1 1 of air pressure is supplied to the fuel reforming 
machine 12 through piping 30. piping 30 - electromagnetism - the proportional control bulb 29 is formed. 
[0074] At a heater 35, the heating temperature up of the fuel and air which were introduced into the fuel 
reforming machine 12 is carried out, and they are supplied to a catalyst bed 24. The catalyst which can 
generate aldehydes by partial oxidation from a fuel hydrocarbon as a reforming catalyst in a catalyst bed 24 
is used. Specifically, the multiple oxide of aluminum and boron can be used. The catalyst is arranged at the 
pellet type. In addition, when vibration is added, a porosity ceramic or a honeycomb object may be made to 
support. The sensor 28 is formed in the catalyst bed 24 whenever [ catalyst temperature / which detects the 
temperature of a catalyst ]. The detecting signal of a sensor 28 is outputted to the reforming machine 
controller 9 whenever [ catalyst temperature ]. 

[0075] the reforming machine controller 9 makes a feedback signal the detecting signal which shows 
whenever [ catalyst temperature ], and whenever [ catalyst temperature ] turns into desired temperature - as 
— electromagnetism — a command current is sent out to the proportional control bulb 29. For this reason, an 
electro-magnetic valve 29 is energized and bulb opening changes so that it may become the opening 
according to a command current. The air flow rate supplied to the fuel reforming machine 12 as a result 
changes, whenever [ catalyst temperature ] turns into desired temperature, and the reforming reaction 
(oxidation reaction) in the fuel reforming machine 12 is controlled. For example, oxidation reaction is 
promoted because an air flow rate becomes large, and whenever [ catalyst temperature ] becomes large. Or 
playback actuation is controlled to mention later. 

[0076] The eliminator 13 which carries out vapor liquid separation of the ignition inhibitor obtained by 
reforming to the liquefied product 26 and the gas product 25 is formed in the latter part of a catalyst bed 24. 
Although the fuel reforming machine 12 and the eliminator 13 are formed in one, you may constitute from 
this operation gestalt so that these may be prepared in another object. 

[0077] Since storing is difficult for the gas product 25 separated with the eliminator 13, without being 
stored, it is supplied to the inlet pipe 3 of an engine 1 as it is via the gas product piping (low-boiling point 
component charging line) 16, and bums within compression space 2. 

[0078] On the other hand, the liquefied product 26 with easy storage is supplied to the reforming fuel 
storage container (tank) 14 via the liquefied product piping 27, and the liquefied product 26 is once stored 
with this reforming fuel storage container 14. The storage residue in the reforming fuel storage container 14 
is detected by the sensor 1 5, and the detecting signal is sent to the reforming machine controller 9. the 
reforming machine controller 9 makes the detecting signal of a sensor 15 a feedback signal, and the quantity 
to be stored in a storage container 14 is maintained by the amount of requests — as — the electromagnetism 
of the fuel reforming machine 12 - a control signal is outputted to the proportional control bulb 29. 
[0079] The engine controller 8 calculates the addition to the unmodified fuel of the liquefied ignition 
inhibitor 26 required since a fuel is lit at the target ignition stage (near a top dead center) for which it asks 
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according to the service condition of an engine 1 so that it may mention later. And the reforming machine 
controller 9 outputs an injection-quantity control signal to the reforming object injection-quantity control 
unit 17 so that the liquefied ignition inhibitor 26 of this addition may be supplied in the compression space 2 
of an engine 1 . For this reason, the liquefied ignition inhibitor 26 of a required addition is supplied in the 
compression space 2 of an engine 1 through piping 18, the reforming object injection-quantity control 
device 17, piping 19, and the reforming object fuel injection equipment 7. 

[0080] That is, with this operation gestalt, control of an ignition stage is performed by controlling the 
addition to the unmodified fuel of the liquefied ignition inhibitor 26. 

[0081] About the gas ignition inhibitor 25, the compression space 2 of an engine 1 is supplied without 
control as it is. It causes poor starting and is not desirable supposing the gas ignition inhibitor 25 is added as 
it is in compression space 2 at the stage by which combustion of the engines 1, such as the time of engine 
starting, is not stabilized here. 

[0082] However, since reforming actuation is not performed by the fuel reforming machine 12 at the time of 
starting of an engine 1, the gas ignition inhibitor 25 is not supplied to compression space 2, and does not 
generate the situation of becoming poor starting. 

[0083] The reaction performed with the fuel reforming machine 12 and an eliminator 13 with reference to 
drawing 5 below is explained. 

[0084] As shown in this drawin g 5 , with the fuel reforming vessel 12, the hydrocarbon (CH3-CnH2 n-CH3) 
of a fuel becomes the aldehydes (CH3-CnH2 n-CHO) and water (H20) as an ignition inhibitor by the partial 
oxidation reaction. 

[0085] Generally the ignitionability of gaseous mixture (fuel) changes with structures of the hydrocarbon 
which constitutes gaseous mixture (fuel). The gaseous mixture which generally contains many short 
hydrocarbons of chain length has bad ignitionability, and its ignitionability is [ the thing or aromatic 
hydrocarbon which have branching in a chain ] bad. 

[0086] Aldehydes are effective in delaying the ignition stage of gaseous mixture (fuel), and the effectiveness 
of formaldehyde (HCHO) is especially high also in it. According to this operation gestalt, the high 
aldehydes of ignition depressor effect are acquirable from the hydrocarbon of a fuel with reforming. 
[0087] And in an eliminator 13, the water (H20) which the reforming product was cooled and was obtained 
at the above-mentioned reforming reaction is solidified. And it separates into the liquefied aldehydes 26 and 
the gas product 25 by gas aldehydes (CH3-CnH2n-CHO) being dissolved in this water condensation. It is 
things, such as a cracking product obtained by side reaction as it was indicated in drawing 5 as the product 
25 of a gas [ here ], and since molecular weight is small, it has ignition depressor effect. 
[0088] And in the reforming object storage container (tank) 14, it becomes, where [ 26 ] aldehydes (CH3- 
CnH2 n-CHO) are dissolved in the water (H20) obtained at the above-mentioned reaction (i.e., a liquefied 
ignition inhibitor), and it will be stored. 

[0089] It is easy to dissolve the big formaldehyde (HCHO) of aldehydes division ignition depressor effect in 
water (H20) here. Therefore, if the steam generated by the partial oxidation reaction is made to solidify, it is 
made a liquid and aldehydes are melted to this, a liquefied ignition inhibitor is easily acquirable. Therefore, 
the temperature in the vapor-liquid-separation machine 1 3 needs to be below the dew-point of water. If 
solubility is taken into consideration, cooling as much as possible is desirable. For example, the temperature 
of an eliminator 13 is set below to 50-degreeC. 

[0090] Thus, he makes an ignition inhibitor liquefied and is trying to store it with this operation gestalt. For 
this reason, it is stabilized and the addition of an ignition inhibitor can be controlled. Moreover, since it is 
liquefied, the control system of the amount of supply is easily realizable with simple structure using the 
existing fuel-injection-equipment 7 grade like an original fuel (liquid). Moreover, equipment can be built by 
low cost. Moreover, it can be coped with also when the presentation of an ignition inhibitor is changed, 
since it is liquefied. 

[0091] Consequently, only the complement according to the service condition of an engine 1 is enabled to 
be able to supply an ignition inhibitor to an engine 1, and a fuel is lit at a target ignition stage. Thereby, the 
early autohesion fire in a thin premixing autohesion fire method is prevented. 

[0092] Moreover, he is trying to supply the gas product 25 which has ignition depressor effect in addition to 
liquefied aldehydes 26 to the direct compression space 2 through an inlet pipe 3 with this operation gestalt. 
[0093] Thus, since it is difficult for the gas ignition inhibitor 25 to store and to control an addition, 
compression space 2 is supplied as it is, and it bums. Thereby, bottom raising of the depressor effect of 
ignition is carried out. And remaining controlled parts after bottom raising of the depressor effect of ignition 
was carried out are compensated by controlling the amount of supply of the liquefied aldehydes 26. 
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[0094] Moreover, as shown in drawing 1 , it is made to go via a charging line (18 19) which is different in 
the liquefied aldehydes 26 and an unmodified fuel, respectively, and 21, and it consists of these operation 
gestalten so that the compression space 2 of an engine 1 may be made to supply by alternative pathway. 
[0095] As for the liquefied aldehydes 26, water is a principal component and the oil of an unmodified fuel is 
a principal component here. Therefore, it is technically difficult to mix an oil with these water, and for these 
mixing ratios to adjust so that predetermined may become comparatively, and to supply compression space 
2. Since these liquefied aldehydes 26(water) and an unmodified fuel (oil) are separated and it was made to 
supply compression space 2 according to this operation gestalt, it becomes possible to adjust both rate easily 
and to supply compression space 2. 

[0096] It explains combining and referring to the flow chart shown in drawing 6 about the contents of 
processing of the ignition control performed by the engine controller 8 and the reforming machine controller 
9 which are shown in drawing 1 below. 

[0097] By the engine controller 8, an engine speed N is first computed based on a signal whenever 
[ detection crank angle / which is outputted from the crank location detection sensor 4 ]. Moreover, from the 
engine controller 8, the control signal which directs fuel oil consumption to the fuel-flow control unit 20 is 
outputted. Therefore, the present fuel oil consumption (mean effective pressure P (kg/cm2)) is acquirable 
(step 101). 

[0098] The target ignition stage Tci corresponding to the current service condition (an engine speed N, mean 
effective pressure P) of the engine 1 acquired in this way next is computed. As specifically shown in 
drawing 9 R> 9, the map which asks for the target ignition stage Tci corresponding to a service condition is 
prepared beforehand, and the target ignition stage Tci is read in this map. In addition, you may make it make 
the operation expression which you may make it make memorize the contents shown in drawing 9 in the 
form of a data table, and calculates the target ignition stage Tci from a service condition memorize. 
[0099] In drawing 9 , an axis of abscissa is an engine speed N, and the axis of ordinate shows mean effective 
pressure P (fuel oil consumption). T is a torque curve which shows the torque of an engine 1 . Each Rhine 
al, a2, a3, a4, a5, a6, and a7 is Rhine which shows that it is the value respectively same as a target ignition 
stage Tci. al is Rhine which becomes the latest as an ignition stage, and from al to a2, from a2 to a3, it 
becomes early as an ignition stage, so that it shifts to a4 from a4 from a3 a5 and shifts to a6 from a6 from a5 
al. And a7 is Rhine which becomes early most as an ignition stage. 

[0100] Therefore, the target ignition stage Tci is called for by reading Rhine a corresponding to an engine 
speed N and mean effective pressure P (step 102). 

[0101] Next, the engine controller 8 reads a detecting signal whenever [ ignition detecting-signal / which 
was inputted from the ignition detection sensor 5 and the crank location detection sensor 4 / and crank 
angle ] (step 103), and computes whenever [ crank angle / when a fuel is actually lit by compression space 2 
from these detecting signals / Tcr ], i.e., a real ignition stage, (step 104). 

[0102] The deflection of the target ignition stage Tci obtained at step 102 next and the real ignition stage Tcr 
obtained at step 104 is computed (step 105), and the addition of the liquefied ignition inhibitor 26 required 
for the deflection of the target ignition stage Tci and the real ignition stage Tcr to carry out self-ignition, the 
addition Tci, i.e., the target ignition stage, of the liquefied ignition inhibitor 26 required to be lost, calculates 
(step 106). 

[0103] The signal which directs the addition to the unmodified fuel of the liquefied ignition inhibitor 26 by 
which the operation was carried out [ above-mentioned ] from the engine controller 8 to the reforming 
machine controller 9 is outputted. According to this, the reforming machine controller 9 outputs a control 
signal to the reforming object injection-quantity control unit 17 so that the liquefied ignition inhibitor 26 for 
the above-mentioned addition may be supplied in the compression space 2 of an engine 1 . For this reason, 
the liquefied ignition inhibitor 26 of the addition by which the operation was carried out [ above- 
mentioned ] through piping 18 and 19 from the storage container 14 is supplied in the compression space 2 
of an engine 1 . As a result, precision improves [ a fuel ] self-ignition within the compression space 2 of an 
engine 1 at the target ignition stage Tci. 

[0104] By the way, as shown in drawing 5 , there is various side reaction in a reforming reaction. One of the 
side reaction has caulking by the polymerization. If caulking occurs, a carbon content will deposit on the 
front face of the reforming catalyst 24 in the reforming reactor 40 shown in drawing 4 , the function of a 
catalyst will be spoiled, and a reforming reaction will no longer be performed good. Then, playback 
actuation of the reforming catalyst of making it disappear from a catalyst front face is needed by burning the 
caulking carbon content adhering to a catalyst front face. 

[0105] This playback actuation is performed by the reforming machine controller 9. 
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[0106] By the reforming machine controller 9, it is judged based on the engine operation conditions (an 
engine speed N, fuel oil consumption) sent out from the engine controller 8, the addition to the unmodified 
fuel of the reforming matter 26, and the residue of the reforming matter 26 in the storage container 14 
detected by the sensor 1 5 whether playback actuation is performed. 

[0107] When it is judged that playback actuation is performed, the control signal for making the stop valve 
32 on the fuel charging line 34 into a closed state, as shown in drawing 4 R> 4 is outputted to the stop valve 
32 concerned. Thereby, supply of the fuel to the fuel reforming machine 12 is suspended. 
[0108] On the other hand, the reforming machine controller 9 controls the power supplied to a heater 35 to 
make the heating value generated at a heater 35 increase. 

[0109] The air introduced into the fuel reforming machine 12 through the air supply piping 30 as a result is 
heated, and this heated air goes up towards a catalyst bed 24. And the caulking carbon content on the front 
face of a catalyst is burned off by this heating air, and disappears with it. 
[01 10] They are the contents of the above playback actuation. 

[01 1 1] In addition, it is desirable to carry out so that a caulking carbon content may be burned off, playback 
actuation avoiding the heat deterioration of a catalyst. In addition, it may be made to perform playback 
actuation periodically again at the time of starting of an engine 1 . 

[01 12] To the configuration shown in drawing 1 , various deformation is possible. Below, the explanation 
which overlapped about them is omitted noting that it is the element same about the same sign as drawing 
1 . Only a different part from the operation gestalt of drawing 1 is explained. 
[01 13] You may constitute, as shown in drawing 2 instead of drawing 1 . 

[01 14] In the ignition stage control device shown in drawing 2 , the reforming object injection-quantity 
equipment 7 currently arranged by the compression space 2 of an engine 1 by drawing 1 is arranged by the 
inlet pipe 3 of an engine 1 . 

[01 1 5] That is, reforming object fuel-injection-equipment T by which the liquefied reforming matter 26 was 
formed in the inlet pipe 3 through piping 19' from the reforming object injection-quantity control unit 17 is 
supplied, and the reforming matter 26 is injected in an inlet pipe 3. And the reforming matter 26 is supplied 
in compression space 2 via an inlet pipe 3. 

[01 16] Since reforming object fuel-injection-equipment T was prepared in the inlet pipe 3 used as the low 
voltage instead of the compression space 2 used as high pressure according to the operation gestalt shown in 
this drawing 2 , it becomes possible to use the cheap fuel injection equipment for low voltage. 
[01 17] Moreover, as shown in drawing 3 instead of drawing 1 , you may constitute. 

[0118] As opposed to having consisted of ignition stage control devices shown in drawing 1 so that it might 
be made to go via a charging line (18 19) which is different in the liquefied aldehydes 26 and an unmodified 
fuel, respectively, and 21 and the compression space 2 of an engine 1 might be made to supply by 
alternative pathway It consists of ignition stage control devices shown in drawing 3 so that the compression 
space 2 of an engine 1 may be made to supply the liquefied aldehydes 26 and an unmodified fuel by the 
same charging line 23. 

[0119] That is, the liquefied reforming matter 26 is sent to a mixer 22 through piping 18' from a storage 
container 14. On the other hand, an unmodified fuel is sent to a mixer 22 through fuel charging line 2V from 
the fuel-flow control unit 20. With a mixer 22, the liquefied reforming matter 26 and an unmodified fuel are 
mixed at a predetermined rate. This mixed rate is adjusted by metering valve 22a attached to the mixer 22. A 
mixed rate (addition of the reforming matter) required to light at the target ignition stage Tci is called for, 
and the reforming machine controller 9 outputs the control signal for making it mix at this mixed rate to 
metering valve 22a. 

[0120] In this way, from gaseous mixture 22, the liquefied reforming matter 26 and unmodified fuel which 
were mixed at a predetermined rate are outputted, a fuel injection equipment 6 is supplied through piping 
23, and it is injected in compression space 2 by the fuel injection equipment 6. 

[0121] Since the liquefied reforming matter 26 and an unmodified fuel are mixed at a predetermined rate 
and he is trying to supply in compression space 2 with the same fuel injection equipment 6 according to the 
operation gestalt shown in this drawing 3 , arrangement of the fuel injection equipment 7 ( drawing 1 R> 1) 
of liquefied reforming matter 26 dedication is omissible. 

[0122] Although he is trying to light gaseous mixture (fuel) by self-ignition with the operation gestalt 
mentioned above at a target ignition stage, the operation gestalt which can next make it light certainly not by 
self-ignition but by ignition at a target ignition stage is explained. 

[0123] Drawing 7 shows the operation gestalt which assists ignition by ignition using the ignition auxiliary 
devices (ignition plug etc.) 36. 
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[0124] The equipment configuration of drawing 7 is fundamentally the same as the operation gestalt shown 
in drawing 3 . However, arrangement of the ignition detection sensor 5 is omitted. Moreover, the ignition 
auxiliary device 36 36, for example, an ignition plug, is arranged by compression space 2. An ignition signal 
is outputted to an ignition plug 36 from the engine controller 8, a spark occurs in inter-electrode [ of an 
ignition plug 36 ] according to this, and the gaseous mixture in compression space 2 is lit. 
[0125] It explains combining and referring to the flow chart shown in drawing 8 about the contents of 
processing of the ignition control performed by the engine controller 8 and the reforming machine controller 
9 which are shown in drawing 7 below. 

[0126] By the engine controller 8, an engine speed N is first computed based on a detecting signal whenever 
[ crank angle / which is outputted from the crank location detection sensor 4 ]. Moreover, from the engine 
controller 8, the control signal which directs fuel oil consumption to the fuel-flow control unit 20 is 
outputted. Therefore, the present fuel oil consumption (mean effective pressure P (kg/cm2)) is acquirable 
(step 201). 

[0127] The target addition (mixed rate to the unmodified fuel of the ignition control reforming matter 26) 
and the target ignition stage Tci of the reforming matter 26 corresponding to the current service condition 
(an engine speed N, mean effective pressure P) of the engine 1 acquired in this way next are computed. 
Since the calculation approach of the target ignition stage Tci is the same as drawing 9 R> 9 explained, 
explanation is omitted. 

[0128] The fuel of a "target addition" is the thing of sufficient amount to light here at the target ignition 
stage Tci. "A fuel is sufficient amount to light to the target ignition stage Tci" is an amount which is extent 
which self-ignition generates after the target ignition stage Tci. That is, with this operation gestalt, ignition 
is completely controlled so that self-ignition may break out after the target ignition stage Tci. 
[0129] The calculation approach of the target addition of the reforming matter 26 is as follows. 
[0130] That is, as shown in drawing 10 , the map which calculates the target addition corresponding to a 
service condition like drawing 9 is prepared beforehand, and a target addition is read in this map. In 
addition, you may make it make the operation expression which you may make it make memorize the 
contents shown in drawing 1 0 in the form of a data table, and calculates a target addition from a service 
condition memorize. 

[0131] In drawing 10 , an axis of abscissa is an engine speed N, and the axis of ordinate shows mean 
effective pressure P (fuel oil consumption). T is a torque curve which shows the torque of an engine 1 . Each 
Rhine bl, b2, b3, b4, b5, and b6 is Rhine which shows that it is the value respectively same as a target 
addition, bl is Rhine which decreases most as a target addition, and it increases from bl to b2 as a target 
addition which shifts to b3 from b3 from b2 b4, and shifts to b5 from b5 from b4 b6. And b6 is Rhine which 
increases most as a target addition. 

[0132] Therefore, a target addition is calculated by reading Rhine b corresponding to an engine speed N and 
mean effective pressure P (step 202). 

[0133] The signal which directs the target addition to the unmodified fuel of the liquefied ignition control 
reforming matter 26 called for the account of a top from the reforming machine controller 9 from the engine 
controller 8 next is outputted. According to this, the reforming machine controller 9 outputs a control signal 
to metering valve 22a of gaseous mixture 22 so that the liquefied ignition control reforming matter 26 of the 
above-mentioned target addition may be supplied in the compression space 2 of an engine 1 . For this reason, 
the ignition inhibitor 26 of a target addition called for the account of a top through piping 23 and a fuel 
injection equipment 6 from gaseous mixture 22 is supplied in the compression space 2 of an engine 1 (step 
203). 

[0134] Next, the engine controller 8 reads a detecting signal whenever [ crank angle / which was inputted 
from the crank location detection sensor 4 ] (step 204), and carries out the successive approximation of 
whenever [ this crank angle / that was detected ], and the target ignition stage Tci (whenever [ target crank 
angle ]) acquired at the above-mentioned step 202. 

[0135] And when whenever [ current crank angle ] reaches at the target ignition stage Tci (whenever [ target 
crank angle ]), the engine controller 8 outputs an ignition signal to an ignition plug 36. According to this, a 
spark occurs in inter-electrode [ of an ignition plug 36 ], and the gaseous mixture in compression space 2 is 
lit. As a result, gaseous mixture (fuel) is lit certainly, without carrying out early self-ignition with the target 
ignition stage Tci. 

[0136] In addition, the optimal ignition stage of an engine 1 changes not only with an engine rotational 
frequency and fuel oil consumption but with parameters, such as a circulating water temperature, inhalation 
air temperature, and inhalation air pressure. Then, a target ignition stage can also be set further in 
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consideration of these parameters. 
[Translation done.] 
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[Drawing 2] 
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[Drawing 6] 
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[Drawing 51 
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[Drawing 10] 




[Translation done.] 
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